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Economic theory relating to markets can potentially shed light on the timber market situation 
in north Queensland and into strategies for regional forestry industry development. Market 
models provide an economic framework, in terms of supply and demand functions, price 
elasticities, efficient pricing and resource allocation, and response to shifts in demand and 
supply (e.g. from subsidies). These models also indicate how market behaviour varies 
depending on firm size and market concentration amongst sellers and of buyers. This paper 
applies economic theory to timber marketing in north Queensland. The high degree of market 
concentration and discontinuities in demand associated with threshold processing timber 
volumes are notable. 
 
 
ECONOMIC MODELING OF MARKET STRUCTURE 
Economic theory provides important insights into the structure of product markets. Some 
background in the theory of product markets (e.g. as outlined by Waud et al. 1989, 
McTaggart et al. 1992) and its application to forestry are relevant, and are drawn on in the 
analysis presented below. 
 
Derived Demand, the Timber Supply Chain and Multiple Product Markets 
In that timber is an input to other products, a derived demand exists for log timber. In fact, 
various markets exist along the supply chain, from plantation, logging, milling, further value-
adding processes, distribution to timber merchants and final consumption. In practice there 
are a number of parallel – and to some extent independent – sub-markets, e.g. for 
construction timber, local furniture making, intrastate exports and overseas exports. The 
existence of multiple markets on the timber supply chain raises the question about the 
particular components on which to focus attention in terms of planning timber marketing and 
forestry industry development strategies. In that low stumpage prices to tree growers fail to 
provide planting incentives, the log market is obviously one point of focus. But because of the 
nature of the derived demand, it may be that efforts should also be made to promote a 
greater share of the resource rent for growers (through institutional change) or improve 
technical efficiency later in the supply chain – for example in timber milling and value-adding 
– or to promote sales of final products, such that increased demand flows back to stumpage 
prices. 
 
Time Period of the Analysis 
Economic theory examines markets in the short and long-run, the latter being the shortest 
interval for which all resource inputs are variable. As noted by Pearse (1990), in forestry a 
distinction may be drawn between the long-run (when new milling plant can establish) and 
the very long-run (the rotation length when new log resource supply can be generated). In 
north Queensland, the rotation period could be as short as about eight years for pulpwood 
(for which there is no current market), 25-30 years for exotic softwoods, and approximately 
40-50 years for native softwood and hardwood species. The very long term nature of forestry 
investments leads to long payback period, a high discount factor for final harvest, and 
relatively high physical and financial risk. 
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Assumptions of Homogeneous Producers, Profit Maximization and Zero 
Transport Costs 
Neoclassical market models for competitive industries in general rely on an assumption of 
homogeneity or only small differences in product type amongst producers. Potential entrants 
(or growth prospects) in forestry in Queensland are essentially composed of the government 
forest service, industrial growers and farmers. These three groups pursue different types of 
forestry, on different scales and for differing objectives. Government grows exotic conifers for 
maximum sawlog production and recognized product markets. Industrial foresters have 
recently established large stands of eucalypt hardwoods, while farmers generally favour 
hardwoods including rainforest cabinetwood species. Research has indicated that 
Queensland landholders plant trees for multiple objectives, of which environmental objectives 
often outweigh economic objectives (Emtage et al. 2001), although those not engaged in 
forestry often attribute their unwillingness to plant to economic reasons (Harrison et al. in 
press). Even amongst landholders, application of hierarchical cluster analysis has identified 
typologies containing distinct sub-groups in terms of their interest and objectives in forestry 
(Emtage et al. 2001). 
 
The neoclassical economics goal of profit maximization is more relevant for government and 
industrial forestry, although even in the case of government forestry a ‘multiple use’ 
orientation is espoused, i.e. timber production and other benefits (e.g. conservation, 
watershed protection and recreation) are joint products. When State forest agencies are 
converted to commercial government business units or corporatised, they typically aim for a 
particular rate of return on investment, i.e. they exhibit satisficing rather than maximizing 
behaviour. Similarly, Sharp (2002) found that venture capital providers set a minimum rate of 
return on investment, varying between firms but with a modal rate of 12%. Ethical and green 
investors in forestry similarly are likely to adopt a satisficing rather than profit maximizing 
stance. A further type of satisficing decision criterion relevant to forestry investments is the 
payback period, which can favour short-rotation forestry regardless of the overall payoff (as 
expressed say by the net present value). 
 
Neoclassical market models assume, among other things, zero transport costs. In the case 
of traditional timber production, roundlogs transported to a fixed location mill or processing 
unit form a bulky product with high transport costs, restricting the economic haulage distance 
and hence market size in terms of timber mill catchment area. In north Queensland, a 
distance of about 150-200 km is considered a limit for log transport, although in Queensland 
sometimes logs are hauled over 300 km. Site species matching requirements mean that 
particular timber species (and associated timber products) are limited to specific locations. 
For example, high-value rainforest species such as hoop pine and Queensland maple are 
most suited to relatively fertile soils in high rainfall areas, while eucalpyts and some high-
value exotic species are more site tolerant and hence can be grown on more marginal 
locations with lower land opportunity cost. 
 
The above factors lead to a situation where the economic construct of perfect competition 
has little if any relevance. The producers and their products are not homogeneous, satisficing 
rather than optimizing objectives are apparent, and locational efficiency issues have an 
important bearing on transport costs and number of log buyers. 
 
Market Supply, Demand and Efficient Pricing and Resource Allocation 
Subject to the above limitations, supply and demand considerations may be applied to the 
market for log timber. Intuitively, it would be expected that as the price of log timber 
increases, the supply increases and the demand falls, and that the long-run schedules would 
have lower price elasticity than the short-run schedules. 
 
Timber Supply Schedules 
It is instructive to consider timber supply in relation to four time scales – the market period, 
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the short-run, the long-run and the very long-run. The market period would apply to timber 
already harvested and ready for sale. The short-run would allow for more harvesting. The 
long-run relates to the period in which loggers and millers can increase plant to increase 
output. The very long-run is that where new plantings can be made and grown through to 
harvest, i.e. to a full rotation. The nature of the demand curve will differ for each of the time 
scales. Anticipated returns will depend on expectations of future real timber price rises – 
which will depend on demand by processors and international timber supply levels – taxation 
regime, and any assistance measures by government.  
 
In the short-run, log supply in north Queensland is likely to arise from the harvesting of 
government plantations, existing native forest (which does not ‘owe’ landholders any 
establishment costs) and to a lesser extent private hardwood plantations reaching early 
harvestable age where owners are anxious to raise cash. At low timber prices, there is a 
small level of supply mainly from those landholders who are enthusiastic about forestry and 
not reliant on plantation returns to maintain a viable business (or have off-farm income). The 
quantity of logs supplied can be expected to increase with increasing price according to an 
upward sloping supply curve. However, if the price is very high, or there are expectations of 
further price rises, forest owners may actually withhold timber to sell later when trees are of a 
higher quality and will attract a higher price per unit volume ($/m3), giving rise to a backward 
sloping section of the short-run supply curve, as in Figure 1.  
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furniture-makers, hence a downward sloping demand curve can be expected to exist at low 
timber volumes. If the supply volume is also low, the market may be approximately in 
equilibrium, as a short-run situation. 
 
As the quantity of resource available increases, it becomes profitable for sawmills to expand 
plant or new mills establish, and for further value-adding (through vertical integration by 
millers or entry of specialized firms) to take place. For example, a larger supply of hoop pine 
in north Queensland would allow further mills to set up, with increased efficiency through 
specialization in terms of log type and size. In effect, the quantity available determines the 
price, or ‘the supply creates its own demand’1. 
 
The long-run demand curve can thus be expected to have a discontinuity at a threshold 
volumes, as at qt in Figure 2. This might in fact be a step function, as processors acquire 
additional units of plant or further and perhaps larger processors are attracted to set up when 
increasing timber ‘resource’ supply becomes available.  
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The above analysis presents a picture of demand increasing with quantity supplied (contrary 
to the normally accepted law of demand), though with demand decreasing within processing 
threshold steps. This situation is probably typical of an infant industry situation, where the 
industry output is an input to further processing, and where the low supply volume results in 
a lack of processors. It is also probably relevant to an industry redevelopment situation, 
where there has been major contraction due to loss of a major forest inventory. 
 
POTENTIAL IMPACT OF GROWER SUBSIDIES AND PAYMENTS FOR 
ECOSYSTEM SERVICES 
One application of the market analysis is to examine the effects of subsidies or payments for 
ecosystem services on the optimal market quantity of logs in the long (and very long) run. If a 
market equilibrium condition can be identified for log timber, the impact of financial 
assistance measures can be examined. A subsidy (e.g. tree planting or stand maintenance 
grant), or a payment for forest services (such as carbon sequestration, watershed protection, 
salinity mitigation or landscape amenity), would move the supply curve to the right, 
equivalent to a fall in the producer’s marginal cost, as in Figure 4. This could be predicted to 
lead to an increase in market quantity (of c-b) and a small fall in price. At low or even 
moderate levels of subsidy, the quantity response is not likely to be sufficient to reach the 
demand threshold for processors. 
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quite small to both provider and recipient but has a high symbolic impact on landholders. It is 
possible that payments for ecosystem services, even if relatively small, could also have a 
substantial psychological effect and be an effective incentive mechanism. 
 
There appears to be lingering distrust of government forest policy arising from World 
Heritage listing of the Wet Tropics forests even though this took place in 1988. The 
remarkably slow Australian Taxation Office decisions on disallowing tax deductions for 
investment of forest companies have created a negative attitude to forestry investments. 
Increasingly, farmland is coming under the ownership of business and professional people 
who commute to city jobs, distance work, or live away from their properties. Landholder 
typology studies reveal it is these part-time farmers who are most interested in planting 
trees.2 Australian federal legislation effective from the 2000-01 financial year quarantined 
taxation deductions for plantation establishment and maintenance expenditure to farm 
accounts, as distinct from any non-farm income, and no doubt had a major disincentive effect 
on farm forestry. 
 
THE DUAL TIMBER MARKET IN NORTH QUENSLAND 
In north Queensland, distinct markets have arisen for industrial and non-industrial forestry. 
The above market analysis appears to apply well to both industrial and non-industrial timber 
markets, and lack of volume is a difficulty in both sectors. The main players, market structure 
and threshold volume requirements are now examined for each sector. 
 
The Commercial Forestry Sector 
The commercial log timber market on the Atherton Tableland is dominated by the industrial-
style plantations of DPI Forestry on the supply side and Ravenshoe Timbers Pty Ltd on the 
processing side. DPI Forestry has about 14,000 ha of softwood plantation of various ages, in 
coastal areas and on the Atherton Tableland. The exotic Pinus Caribaea (Caribbean pine) 
and native Araucaria cunninghamii (hoop pine) are relatively close substitutes for milling, 
hence providing a steady if limited volume resource supply. DPI also sold about 212,000 m3 
of exotic pine timber to Pentarch Forest Products for export in 2003.  Ravenshoe Timbers 
mills both softwood species producing finger-jointed construction timber, house framing, pine 
mouldings, edge-glued panels and door cores. 
 
The log market closely approximates a bilateral monopoly, with single seller and buyer. This 
timber market situation has been examined by Quayle and Cox (2001), who noted that a 
negotiable price range arises. In a sense log timber is a perishable product, due to the 
holding cost of plantations, quality decline in over-mature stands, and risk of damage from 
fire and windstorm. Also, there is considerable social, political and short-term economic 
pressure to supply the local processor, because substantial employment is provided in an 
economically depressed region. The result is that the buyer probably has greater negotiation 
power than the seller, and that the price falls at a low point in the negotiation range. 
Additionally, due to the very long-term nature of timber production, it may be that production 
costs are treated as a sunk cost, and that willingness-to-supply is strongly influenced by 
resource holding and degradation cost. 
 
The question arises as to what is a sufficient supply quantity to make processing viable. This 
of course will vary with the type of timber and the type of processing undertaken. A high-
volume uniform quality timber input is required for competitive industrial processing, usually 
based on softwoods. Kent (2001) has argued that the DPI Forestry plantations in the north 
Queensland area are too small to support a viable processing industry. Commercial forestry 
in north Queensland with an annual throughput volume of about 25,000 to 30,000 m3 
probably operates just above the threshold quantity to justify investment in state-of-the-art 
                                                 
2 Often these part-time farmers have relatively low quality land more suited to tree growing than 
cropping (Killen 2003). 
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milling technology. This involves high-cost equipment for laser and computer-guided log 
sawing, as well as kiln drying and finger-jointing facilities. Greater processing efficiency could 
be achieved with an increased timber resource supply, supporting additional milling plants 
and specialization by log size, final product and species type. About $750,000 in Federal 
government support has been provided for upgrading milling equipment to maintain viability 
for timber production and local employment in the face of a limited resource supply, wide 
range of log sizes and variable input quality resulting from limited pruning. 
 
Marketing of Multiple-purpose Farm Forestry 
The main source of timber in North Queensland was traditionally from crown native forests, 
which are now protected under World Heritage. There is a history of various farm forestry 
schemes, but none of large scale or long duration, and only a low level of planting at the 
initiative of landholders without government support has taken place.  Multiple-purpose 
small-scale farm forestry in the region could be regarded as a new or infant industry. The 
species obtained from rainforest logging were primarily tropical hardwoods, many of which 
had very high quality timber for furniture production. Since cessation of logging Crown 
forests, much of the infrastructure and skills of the cabinet-making industry has been lost, 
although there are still many cabinet-makers in the region who source some material from 
privately-owned native forest. 
 
With government subsidies, many landholders in north Queensland have established native 
tropical hardwood and eucalypt stands which potentially will yield commercial timber. This 
includes about 500 landholders who have planted small areas (averaging less than 4 ha, with 
an aggregate area of about 2000 ha) during 1993-96 under the Community Rainforest 
Reforestation Program (CRRP). Other programs have included the DPI plantation joint 
venture scheme (PJVS) with landholders (with 160 ha of four native species planted on 16 
farms during 1996-99), and environmental plantings facilitated by the Wet Tropics Tree 
Planting Scheme and Trees for the Atherton and Evelyn Tablelands, TREAT, through 
funding obtained primarily through the Natural Heritage Trust (NHT). Currently, some stands 
of African mahogany (Khaya senegalensis) are being established, on a larger but not yet 
commercial scale, using funds obtained through registered and unregistered managed 
investment schemes and information memorandum or offer documents. There does not 
appear to be any very large private commercial planting as yet in north Queensland, though 
some larger stands (1000s of hectares) of eucalypts are being established in central and 
southern Queensland. Three small fixed-site hardwood sawmills operate in the region, 
processing about 1000-2000 m3 in aggregate of native forest hardwood annually, one having 
high quality kiln drying and chemical treatment facilities (Killin 2002). A number of licensed 
and unlicensed portable sawmills are operated in the region (Smorfitt et al. 2003). 
 
The small-scale farm forestry sector is much more competitive on the supply side than 
commercial forestry, and the growers lack coordination and organized marketing; the North 
Queensland Growers Co-operative (NQTC) having few members and little market impact. 
There is limited competition on the demand side, in that a few timber mills exist. Most of the 
downstream demand for tropical hardwoods is met from interstate and overseas imports of 
low-priced tropical hardwood timbers from unsustainably-managed areas of rainforest in 
Papua New Guinea, west Africa, Malaysia, Indonesia and the Solomon Islands. There is little 
evidence of growers who do their own milling being able to make direct sales to timber 
merchants. This may be possible with greater volumes, or more internationally recognized 
species, such as African mahogany or teak. Should markets for ecosystem services arise, 
farm foresters may have an attractive product to offer if they have relatively large plantings, 
but relative to DPI Forestry lack the scale to minimize transaction costs. 
 
In that the timber volume from small-scale growers in unlikely to ever become as large as 
that from DPI Forestry plantations, and the regional timber demand is small, the planting of 
high-value species (particularly cabinetwoods) and some value-adding processing would 
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appear desirable. Even very small volumes of high quality cabinetwoods may permit 
processing. A personal observation in the Queensland tropics and subtropics is that very 
small furniture makers travel around their district, purchasing individual logs of high-value 
timbers such as Red Cedar, Black Bean and White Beech, producing items such as dining 
room suites and bookcases for local sale. Similar observations have been made by Venn 
and Whittaker (2003), who commented that for specialized western Queensland timbers for 
musical instrument production, an annual volume of a few cubic metres may be viable. 
 
At a somewhat higher supply volume, commercial furniture makers will include cabinetwoods 
in their inputs (Smorfitt et al. 2002). Research has indicated that continuity of supply is critical 
for cabinet makers, who have demonstrated that they are prepared to pay a price premium 
for imported timber which is available when required and of reliable quality. However, 
cabinet-makers generally hold low inventories, operate on a just-in-time basis with respect to 
timber inputs, and place a high premium on readily availability of timber inputs. A volume of 
10,000 m3 has sometimes been suggested as a threshold volume to support a tropical 
hardwood timber industry on the Atherton Tableland. This could be achieved with an area as 
little as about 2000 ha of well-managed stands. A plantation area and age spread is needed 
such that a threshold quantity is continuously available. Added difficulty arises because of 
the large number of species which are used in furniture making, cf. the two relatively similar 
softwood species (they still have different qualities and markets) used in current commercial 
forestry in the region. 
 
Portable sawmilling, if performed well to strict standards, may be able to overcome the scale 
problems in timber milling associated with small-scale farm forestry. However, independent 
portable sawmillers do not have reliable market outlets, and it has been observed that they 
can arrive at a situation of holding high inventories and being faced with accepting low 
prices.   
 
Relationship Between the Two Sectors 
Questions arise as to whether the small-scale farm forestry sector can ‘piggy-back on the 
coat-tails’ of the established commercial forestry sector, in terms of use of facilities, 
processing capacity, and marketing skills. Perhaps because of the different type of log 
produced, there is a lack of partnership between government and private growers. A partial 
exception is the plantation joint venture scheme, which however resulted in establishment of 
a plantation area of only 160 ha. This contrasts with the situation in some countries, e.g. in 
the Black Forest region of southern Germany where government assists private growers in 
timber marketing. Small-scale growers who plant the species used in industrial forestry have 
to compete against DPI Forestry to make sales, to a processor who requires large and 
regular log quantities, and face difficulty in selling their product. The timber processing 
infrastructure of the commercial processor is not suited to hardwoods including 
cabinetwoods, and the processor does not appear to purchase timber from private growers. 
 
CONCLUDING COMMENT 
The economic theory of markets sheds some light on the log timber market in North 
Queensland, although considerable complexity arises from the lack of competitiveness and 
low throughput volume in the market. Redevelopment of the timber industry following loss of 
resource through World Heritage listing creates a situation similar to that of the infant 
industry case, with price likely to increase with increasing supply as processing thresholds 
are met. The relatively independent nature of the markets for commercial and small-scale 
farm forestry timber means that the latter cannot take advantage of the scale and 
infrastructure associated with the former. 
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